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in amount, the only statement which this leads us to is that the tangential energy-fund of any mass-pair is one-half of infinity; which is, of course, meaningless. It still leaves us forced to-confess that for the tangential fund we have no exact expression.
Our knowledge in that direction is much like that, for instance, of a man who owned excellent thermometers, barometers, etc., all of which had slipped their scales. He would know exactly what a degree of alteration of temperature was like, or an inch of barometric pressure. He could report usefully to his neighbors, from day to day, upon the changes in the weather. But he could never tell them exactly how hot or cold it was, nor how far the conditions were from any absolute zero. So as to tangential energy, we can measure exactly, in joules, foot-pounds or what you please, any stated change in tangential energy, from known change of radius of purely tangential motion; but beyond that we cannot go. We cannot determine any absolute zero or maximum from which to make our ideas exact.*
In thinking of the energy-fund of any mass-pair or system, therfore, all idea of reducing the thing to any exact statement, founded upon an absolute zero, must be abandoned from the start. The only base or zero which has become visible in the preceding discussion—which has been just as exact as it has been possible to make it, short of dealing with infinitesimal masses—has been the mean energetic condition. It is only in this mean energetic condition that the tangential energy is directly visible. It is the amount of tangential motion on hand which determines the mean energetic distance D, or the space occupied by the pair.
*In addition to the above it must be noted, before leaving this contrast between radial and tangential energies, that the radial energy alone may be considered the exclusive property of the mass-pair itself. It has already been noted that between a pair of absolutely single bodies only radial separations and velocities may be measured. For tangential motions the presence of at least three mass-portions is necessary. In nature this is tantamount to saying that no body is truly a single body. Every natural body possesses dimensions; and if so, tangential motion of revolution can be perceived by comparing its various portions. It is thus that we perceive the motion of the moon around the earth; as different portions of the earth swing up or down relatively to the moon, we say that the moon rises or sets. But to those telescopes which may be situated upon planets so distant that the earth appears as a point of light, the revolution of the moon can become perceptible only by a comparison with distant and apparently fixed stars; which amounts to bringing in a third mass very much larger than any of those yet mentioned.